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ABSTRACT 

This guide describes the final stage I; j project to 
develop an Air Force technical training development model and 
presents the model- Chapter 1 summarizes the total project and its 
objective to facilitate the effective use of training technology 
through the development of a model for matching training approaches 
or innovations with specific training settings. Chapter 2 summarizes 
the final phase in which researchers selected six different training 
efforts at three different schools of applied aerospace science and 
observed the work of Air Force training developers, closely 
interacting with them and discussing the nature and problems of the 
training development process. Chapter 3 describes revision of the 
previously developed model on the basis of this research. Chapter 4 
presents suggestions for use of the model noting critical factors in 
a training setting and comparing the model (AFTEC) with the MODIA 
system- Chapter 5 (half of the guide) presents the model in its two 
phases: Phase I, intended to be used early in the process of planning 
and developing a training pr")gram, e.g., developing the lists of 
tasks and blocking cut the -tjor sections of the training course 
(Major headings are Objectives, Resources, Instructional Design and 
Management, Instructional Personnel, Student Characteristics, and 
Training Content) , and Phase II, t.^ be used in the actual development 
of the course when the derailed decisions are made concerning 
learning activities of the students: the preparation of a plan of 
instruction, study guides, workbooks, lessen plans, etCa (Major 
headings are Instructional Personnel Student Characteristics, and 
Training Content) . (JT) 
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Object i ve 

Yho obji'clivv'S t lu' wovk J.t.' sr i* i ..ui in this rc'inu't Ikivl' hcvn lo 
examine criri-fu I I v lIk- liiinir.^; cU^vc I o[>i;umu {uun/ess, as it: is carried nuL in 
Air Force. l«"l!iU'\n Lr'aiuiii,^; Si-tf-i.n^VM '^HvI to rox'isc ihc riodel ti- r m/i Lc li i hl:, 
training apprv^'u' iu-s wiLh L rain lay; st^^ttin^V"^ tliat: its usoLiilness lo Air 
Korri' train inc. <.U»vo 1 o pl* r s is in^-ioas^'d . 

Approdcn 

i'ho apiM^oarb. taken in this work was to select six training development 
efrorts bcin;^ carrii-J out in Air Force Scl»ools of Applied Aerospace Sciences, 
discuss these efforts with the persoanel involved periodically over a per i<Ki 
of eight months, and obtain ti-aining documentation as it became available. 

The six training developmc'nt efforts selected were: 

(1) Air base ground detensL courses. Lackland AFB 

(2) 1-^lectronic fundamentals portion of course on maintenancti of 
cryj) to graphic equipment, hack land AFB 

(3) Intermediate level maintenance courses for F 15 avionics systems, 
howry AFB 

(4) Materiel control a i rc raf t / I CSM course, howry AFB 

(5) Modu 1 ar i ZL'd instructional system development course, Sheppard AFB 

(6) Transportation officer course, S'hc^ppard AFB 

The previously developed model was baserl on the concepts of "training 
approa(Ti" antl "training setting", which were intended to include all factors 
that should be considered in develop ng training. The ^concept of training 
approach includes any method, technique, device, or system considered for 
use in training. The concept of training setting covers all elements o^ 
trie training agency or establishment, including resources, policies, training 
content and student characteristics. The format of this version of the 
model involved tv;o parallel sets of questions, one set dealing with the 
training approach and the other set with th^- training setting. 



3 



Results 

The revisiiMi (M' th-^ nv. "J.-l ip.vt^l^\>l ilirof inaii>r chinej'.s: 

(1) Cl^Miso J iAhit- i on of th'.- Cwo :-^eLs .m' niic>[ louy^ into ono set, for 
brevity and more fl.'. ible n.-;cige. The eonrL'[Ws of training 
approaoa and training setting are retained In using the model. 

(2) D [vision of the model into SLages 1 and IT, corresponding 
respecLively t^ early activities in the training development 
process, which culminate in the Training Plan, and to the 

ac t ua 1 devcl opraent o\ plans f i n st rnc t i on , 1 esson pi ans , 
stud y gu ides , e tc . 

(3) Addition oi' specific guidance on the implications of different 
kinds of training content for choosing training approaches. 

In addition, some general observations were made on practical exigencies of 
the training development process, as it was observed in operation, and on 
the backgrounds of Air Force training developers and their perceptions of 
the policies and constraints within v;hich thry work. 

The revised model Is presented, with suggestions for its use in Air Force 
training development efforts. 
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Organi zat ioii un : r K.-.-^^Mrrii i'rojiH-t. Al'Ti'C, I-Kisir !xosoar^:h l^'lovanL to A i r 
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'Vlw r<'ScM:-.ii v;as ;-vi;ulucLca at flinuKKO's KasLorn Division, AK-xandria, 
Vir^;ini.i. Hr. .1. Maniol I>voas s !Hrcu"tor of the Division, and Dr. i:dgar M. 
Ha.vt-r 1 a:id is {n-inoinal i nve sL i r,a t o r for Lho pro/jocL. (^Lhor work in LIk* 
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Ca 1 i f orn i a . 
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This projecL has ho.-n oomhioLed for Lho Air Force dffico of Scientific 
Kesoarch (AF()SK) iindor ConLracL No. FAA620-74-r-0Q07 . This report has huen 
suluTiicLcd to Al'OSIv a^ a rinal S.'ionLific Report. 



TABi.L OF COiMTiiTS 



Pa^e 



Cfiapter 1 

INTRODUCTION! ^ 

ObjecLwe • 

Definitions 

Scooe of This Renort 

Chapter 2 

SF.LlCTIO?! AMD STUDY OF TRAINKIG DEVFLOPMENT EFFORTS 9 

Selection of Training Development Efforts 9 

Discussion of the T^ain^^.y D.-^velopnienl Efforts 10 

Information Gathering Efforts ^- 

Observations on Training Development 



2 
12 



Chapter 3 

REVISION OF THE AFTEC MODEL 

Consolidation of the Questions Into One Set ^5 

Division into Stages I and II 

Addition of Guidance on Implications of Training 

Content for Training Approaches 1^ 

General Comments on the Revised Ilodel 

Chapter 4 

USING THE MODEL 

Critical Factors in a Training Setting 

Comparison of the AFTEC flodel with the MODIA System 23 

Chapter 5 

THE REVISED MODEL 

Stage I 

Stage II 

REFERENCES 



6 

4 

O 

ERIC 



This is [hr v^Miv 1 ihl i 11;./, i-o[uu-L on .\ \^Vi\]crl cnlillcd, "h.-Ksi.- Uosoarrh 
RoU'vnnl Lo Air V'^r^-r Terhniral T ra i.iii n;,; , " wiiich lias Ihumi ^uippni-Led 

by 'he Air Vnvrc .nil.-c of SL'i^aUii"ir RL-;oai\'h uiuior eiouLracL >A>. KAAn^.O- 
74_(:_^)jQ7. iM-iM*-*^ - ^^'^^ ^^^'^'^^ tocu>^-Ci v;eMKM-al ly on llu' training dcvolop- 

mcnl pri>i'oss, and iias sou^;hl lo i\u-Llilat:e lUo clioct'wc w^c of training 
techno! i),i;v hv (Il^vl- loping a inodo 1 for evaluating L'-aininv; approaches or 
innovations against iho rtHj u i ronient s and constraints o f • par t icu 1 a r training 
st^ttings. This vAodcA is referred to as tiie "A i-TE r ^mode 1 . " 

i>hase I of the project l^ig.m { August 1973 and ended 31 August 1 974 . 
In this phasL- an initial version of the Ai-TlX; model was developetl and sub- 
jected to c-riticisir. by ,\ i r I-tUTe training developers and designers in the 
Tetdinical Training Clenters. The revised model incorporating these criticisms 
is presented in a Teciinlcai Report (Haver land, 1974) which describes the 
activities and accomplishments of IMiase 1 of the project. 

iMiase IT of the project extended frcMn 1 September 1.974 to 31 August 
197 5. During this phase of the. project it was planned to use the APTEC 
model to select a training setting (course) in which to implement the peer 
instruction training approach (u'e ingar ten , Hungeriand and Brennnn, 1972). 
IKn^ever, the peer instruction training approach became the object of intense 
interest by i r Force training agencies, and In or^ler to sustain and satisfy 
this interest, the selection of the course and the development of the peer 
instruct icni system was accelerated and given high priority. The result was 
that the model was not used to select the course, and the peer instruction 
part of the project took on a life of its o\^m. Late in Phase IL the work of 
tlie project was separated into two parallel sub-projects; one dealing with 
the implementation of th.e peer instruction system in the Communication Center 
Specialist Course (3ABR29130) in the School of Applied Aerospace Sciences at 
Vieppard AFB, and one in which further work with the AFTKC model was under- 
ta^cen. Most of the effort in Phase 11 was spent on the peer instruction 
work. Activities and accomplishments during Phase 11 are described in more 
detail in an Interim Scientific Report (Haverland and Hungeriand, 1975). 
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Phase III of t-'no project has ..xtendod from 1 S.'ptemhov V975 31 
August 1976. Durine rhis period the work with-the peer .instruction svstem 
was completed and has been reported sep.u-arelv (Hunger land , Tavlor and 
Krennan, 1976). The work with the AITKC :nodel during Phase H! is the 
subject of t.iis report. 
Ob jective 

The general objective of the project has been to facilitate the effective 
use of training teeluiologv through the development of a model for matching 
training approaches or innova-^ions with specific training settings. The 
specific objectives of Phase III activities in the project have been to 
examine closely the training development -Mocess as it is carried out in Air 
Force technical training, and to revise .... AFTEC model so that its useful- 
ness to Air Force train in;, developers is increased. 

De f 1 m" ti ons 

The first version of the ARTX model was based on the two complementary 
concepts of training approach and training setting. In developing these con- 
cepts, an attempt was m,-.de to consider all the elements involved in training, 
and divide them into two categories; the training approach and the training 
setting. 

The concept of training approach includes any method, technique, device 
or system considered for use in training. Examples of training appL.aches 
include the following: a self-paced learning system, a performance-oriented 
training system, a peer instruction system, a sound-slide system for instruc- 
tion, performance testing, a learning center system utilizing carrels and 
modular instructional packages, the lecture method, the discovery method, and 
the Socratic method. More than one of these training approaches may bo 
combined with performance testing on criterion objectives to yield an In- 
tegrated and comprehensive training approach. As a further example, the peer 
instruction system (Welngarten, Hungerland and Brennan, 1972) includes thoro- 
going performance orientation of the learning activities, and performance 
testing, in addition to peer instruction. 

The concept of training setting covers all elements of the training es- 
tablishment, including resources, policies, training content, and student 
characteristics. A training setting can be defined to ^over a whole course. 
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a major i)'M"t * > l' ,i v'vMirso, or a s';\'i!! st-'j;n)oiil iW" inslriu'Lloii (h'aliii^ 
v.'ifii a particular or s!-. i 1 1 , .1.. :;;t\ ajipi-i^pr i a I o lor parti 011 lar 

trainiir;; cU- Vt.* i o pniiMi { s i tari t i 011 . !', !r:,^.aits ^; a (raifiiiir. >^M'ttiiu\ iiuMiuU': 

(1) rho i'inanoial, plivsi^ai aiui iva"saiiiu'! rf.so'Ui'or.-. im' thf training; 
o i"i;.iiM za t i I a : luaU:-;, oa i Ki i n an^l L*vpi i |aiiion L ; aaul i a s L r uo t ioiui 1 
aiul :>ap[)* ■ i t fU' r so iHK' 1 . 

(2) Po \ ii'iv'S >tiul rot{ u i r t'lnouL s of t\\c Lraiaiat^ agonoy, and ol' Lho 

0 ri;an K-M L i oa s an^I oor.inruuls iL sorvos. 

(^) 'ii-' Lr'ainiu).; ia>ntont, as dosoribod in traiiiini.; ob jt^.^ot: ivt.?s in 

"ill' i'lan of Insriartioii ( PiH ) , tho I us L <W tasks in Cho Traininj:; 
St ail' lard (STS or ('TS) , or laffnt in t hc^ fi*-. :o roqa Lrtaik'n t s wa • L - 

1 n;.; t o bo hivtist i ga toei . 

( ) Tlio abililios, prevbais *-*xptM"o aoe , [physical t.!iar ac t: o r 1 s t i 0 s , aiul 
a. L t i L ulIo s o ! t bo st udo at' s lo be L ra i nod . 

Ttio AKT!1(' inoLlol O' lisislod I'l" cpiost: ions tliat; woro dosii^nod to obtain 
i II t o rna t i on oa^^uit: I bo traininy, sottint^, , a. ad to roqairo t bo training dovt^'lopor 
tt) .'■/al i.tu in a spooil 10 fasbiion bov/ wall tlio train in^^, approaob boing ca:ni- 
sidiaa-i would "i it" tiio training st^Lting. trainir.j, apprL)acii whicb fit ov 
[Fuitobod tbo roa M i roiiK* nt and oonstrainis (if t bo training sotiing was con- 
sidered to be 'nuc. tiMt \'.\ iild be suitable to use in tievclA)ping training fur 
tlLit setting. 

Training, dt.* ve 1 ojinien t is cons idt^ red lo be a prooess tliat begins UMth tbe 
t:atative dt'i'ision to [U"e[)are or- substantially rc!vise. a Ctuirse of instruction, 
aati proceeds tbrout;h tbe activities of preparing tlio Training Plan, incliifJing 
a Irainir.g StaiulaiaJ and .1 lAUirse Cbart; and pro [taring tiio IMan of Instruction, 
tosts, stiidv iMiides, wr^rk bi)oks and lesson p-lans tliat finally define and 
t;;i!;odv the oourso . It: involves primarily Step 4 of the Instructional System 

ve 1 opmen t modi.'! (blan, 'M'velop and vnlidaLe inst. a:ti()n), but includes 
some of tbo activities of Step 2 (befine education or training recju i reiULMi t s ) 
arid Step 3 (Develop objectives and tests). 

I a IMiase I of tbe pro jec t t be f i raa vers i on of the AFTMC mo tie 1 was 
initially const ruc' t t'd mainly with tbe vari(.*ties of {>ossil)le training; ap- 
{^roaches In niind. V'luai this VLa"sion of tbe model was a[:)pliecl to training 
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settings, some difficulties wvc oncoun tercel , wliirh are described in 
earlier project report.^ (llaverland, 197^'i; and HaverlanU and llungerl and , 
1975). Ciuisequently , in Phase 111 of the project, the empliasis has been 
shifted to the training setting, and the model revised to shape it in 
accordance with the realities of training settings in Air Force technical 
training. 

S cope of T his Report 

This report describes tht- work done on the AFTl-C model during Phase 
III of the project. fhe general approach taken in this work was to select 
six training development e'forts at three different Schools of Applied 
Aerc^space Science, and to observe the work of Air Force training developers, 
closely interacting w. ch them and discussing the nature and problems of 
tlie training development process. From the information thus gathered from 
Air Force training developers, general observations and comments on Air 
Force training development will be presented. The modifications m^idc in 
tlie model, from the Phase I version, will be discussed, and suggestions 
made for the use of the model. Finally, the revisea version of the model 
is presented. 
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Chaptt^T 2 



AFl'I-'C I'.iodol v.'.-is sr.'p;ii- iti'd ! i\M!i [ \\r pvi'i' i 1 1 hU I" u. " t ion u'o i I' , an ass^-ss;::*';! t o\' 
t:lio staUis t)t i iu' .-iluiu'L'tl t liaL its app 1 icahi M l v :o t t"<i i ti i iiy; .sl' L t. i ii 

iiuedod Lo ho ''ApiorL'ii .md di^vc- h<pt.-.l . Tftort.^". lo a|.)p!V Liu- iiioiU' 1 La Li'ain- 
inji; st^t.t iiiv;s luui sIi-uvlhI (dual a lliv>iaMii>h-i;o i iir, a{>pl i^'aliva) l\\c \\\Ok\c \ Lo 
i ta'aii'inj; si^LLiiii; i"ot|uir'.nI a v\m'v ]arv;o anount of i ii t'onual i on . Liu* .^oIlm - 
Li-an o t • Li'aininj; sol L inr, (oonr.so) in V'/nirh l\\c poor insLruoLioa svsLl'iu 

was i i.<p 1 oiriL-n (- t-'d IkuI shown LhaL corL.iln ci-iLioaL r<i^;Lors somoLimos virLnall\' 
doLerininod Liio oiioioc's ina^lo In Lr:iinin>; dovt.- li>[)mont ot't'ort^s. And final Iv, 
app I i <• J t: io ns of I ho niodL^l to Lrainiiv.; sot:Lin^;s had shouni tiiat. d r a v; i n g iu~ 
!o^cnoc^s from tlu.^ kituis o'f Lrainiiu; oon. LoiU Lo Lho kinds of Lt'aininv^, 
;)roachc'S tu* inoLho'.Ls I hat should ho nsod Lnvoivoil unoertain and i n oam^iji Lc' 
|.")rc)t:essos , TIu'Sl* prohloiiis v/iLh t ho nodol ai'o discussed in more detail in 
t ho inLerim So i t.Mi L i f i l- U.*poi*t (MavLM'Land and Ilungo r 1 a [id , 1975 , pp. 4-o) - 

,\cco rd i n gl y , iL was plannL'd ihaL in IMiaso lil of Lho pi'ojoot, a 
variety of traii'iinv:, doVL'lo[)mont of foi*Ls would (.'xaniinod closolv and Lho 
model rovised Lo make iLs app I i cat i to training soLtin);s more feasible 
and sa t i s f act i> rv . 

%^?iLtL^^r_-P^ TrainiiKi O^^j/el ouinent _Effpr_t :j 

'Ihe folj(M«/iiig (;i"iterin wore usee' !n so!ia;Ling six training development 
ef flirts to ohs.'rve aiid v;ork with in Mils rr'^ ]ect: 

1. Ihe Lr.iininL; deve lv){)inent effort \-/as a real effort, Air Force 
porsonnol were woi'kinj; on it, and decisions were' being made 
concerning training aporc^aches to bo used in actual training. 

2. The Air Torce personnel working on the training development 
effort v/ere interested in this pi'ojecL and will ing to have 
llunil'KO po - so iMu* 1 \%'o rk i ng with t hem . 

3. At least (aio of the ti-aining do \'e 1 opmer.L efforts sliould involve 
.s hor t , 1 ow~V() I unie t r an s i ent coui'ses . 

At t h.L end <ir Phase IT of tlio proji-ot and early in Phase 111, visits 
were made to the Sciii'ols of Applied Aerospace' Sciences at Lackland AFB, 
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V'/^M'o hoUl uMt.li oorsoan.'l in tb. 



Training Plans 



:n;lioo 1 ;!t,vii!c|u.irft.M-s , and in I iU' rnrr icul iiin 



Stc I Ions 



i n s t. lair I i v^na 1 a -■i>a f t ;:u'n t. a 



.\.'-; a rrsa ! ( r hrs^' d i h;- 



^' ns s ions 



1 . 



t.iu' :allov;inv. .six tr-iininv', ( 1 l^v t ■ 1 vUMiuai f eft oris '>.\wa^ s«? i f cci : 
i^L'visiun oi' Lar^'t.' :\\v Ivnu' ground dot'onsi^ caairs^ss ( 3A/* KS 11 SO -A , 



3.\Zlv81 1 70 -.^ .in.vi ) , in tho c:ombar Studios Pa-anoh o i" 

cho Pon.-ir tanont of St-'Ouritv }\-ilico Training, lau-kland AFli. 

2. Rt^'vision .m' tiio oloi'tronio fundamentals blool^s oi the o our so on 
mainton.anoe of or vntograph i o equipment ( 3AQR3O02O-4 ) , in the 
[lepar truait of Cryptographic Tra ining, l>ackland AFH. 

'] . D ev o. L o pmo n t of In I e r r»L^d 1 a to I e v e 1 na i. n t e na no e eo ur s e s f r F - 1 5 
avionics systems ( 3Aldr326 30-2 , 3AhR3263lA-00l , and 3ALR326312- 
001) in the Avionics Aerospace Ground FquipmenL Training Bran'.'h 
of the Department of Av ion ics Tra ini.ng, Lowry AFR. 

4. Development of the Materiel. Control Aircra f t/TCBM Course 
(3AZR64550-5) in the Departmenc of Logistics Training, Lowry AFB. 

5. Development of the modularized instructional system development 
course in the Instructor Training Division, S hep par d AFH. 

6. Revision and development of the Transportation Officer Ccrurre 
(3OBR60j1) in the Traffic Management Branch of the Departirent of 
Transportation Training, Sheppard AFB. 

Discus sion of th e Tr ai ni ng Devel opmen t Efforts 

ihe revision of tb.e air base ground defense courses was prompted by the 
tbreat of terrorist activities, and was being carried out under the pressure 
of intense high. Level interest (Air Force Cluef of Staff). Wiiiie the courses 
are not short or lovz-volume, this was a quick-reaction training de^/elopment 
effort. As mi^ht be expected under such conditions, the usual, prescribed 
instructional development procedures were short-cut and man\ decisions con- 
cerning training approaches were made in conferences of representatives of 
llq, USAF; Major Commands; llq . , ATC ; and the Department of Security Police 
Training. The chief of the team charged with developing the revised courses 
requested additional copies of the Phase I version of the AFTEC model, and 
the model was used to some extent in the course development work. 
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Tlie revision of i- ! t rnn ic f undnm^Mi I :i 1 s traiii*/^', for t: rvp t.o^^rapli i r 
equipment nia int i-n/incr v.ms muUMt;il;rn <i p-nt: (M' the ^viht.i! instructional 
system dtM/(.'li)i)inLMiL pro^vMm. [■'•^•'* i J t lu- aim was t-^ y^i-l tfi.- cmiiLlmiI. 

more precisely alij'.ned with what u'ar. il in the later l)locks of Lh.- cours 

where the ma i n I ma nei- of i>a r t i c u 1 a r" pii s of rvpto^u'-Mdi i c eciuipment wa.s 
studied . 

The intermediate level ma i n te[iaiu' e c•<uirse^; I'-l') avionics .svsteins 

wer(? hein^^ ncwlv dfVi? 1 op^-d for a wc ''^on-syst em that was ju.st hoeoiiiiu^; op- 

rational, Tlu- tr.iininj.; content wa.^. aij'Jilv Lecluiical and the (H-()ieclc<l 
studr-nt voIiiiih' was (piite lew. The naintL'nance concept lor tlu* V-\') avioiiicj 
equii>mont fwhi'ii 'i si hecai decided upon early in t ho <h'Ve 1 opnien t ol" the wisipc 
^;ystem) involvt ■iiipul. er i iied inanunctiovi isolation for some ol the test 
.(pi i pmonL which was sup|)oscd to indicate to I iie maintenance 'echnici.m t he 
p/irlicular circuit, hoards th.it should hi- ro|)l,iced. Ac co id i n^', I y , the t.-ch- 
nU':i\ order:; did not contain the ( ir(aiit d i a^'^rarn.*; , information on tln-orv 
nl' opt-r-ition, or test, point dat,i nccdod to t i-ouh 1 esdioo t v^; i I h i n the circuit 
ho.trris. i'jecausc of this lack <)f inlotanatlon iu the technical <M'dors, the 
traiuIuK 'l^'Velopers wot'o forced to shitt their |)rerorrcd i us t. rue t I (;ua 1 
contotit and loatiiin)'. activities mix ol i nt (u in-il i on ;iinl performanc"- ((hi- 
siderahly in the direction of more performance on Idie e(j u i j)i:ieu I . 

Tlic M; .'I Control A i r ( :'al L / 1 C IIM course was (ntiaidetl to t ca(di supply 
prr 1 I w 'wy, (S)i)iinaMd s , iu this <a:a' I lif)se conceriii'd with aircralt and 

inissile operations, the i n 1 ()r I'la t i ou and procedure;; needed jio th.it they 
could work efficiently with the Air force hop.lstlcs Command I uft ta 1 1 .i I I ons 
which fiupplv the np. 'rational '■•["iiands './ith iiialeriel. In this (sise, the 

tr.iiuinj', deve|r)p<'rs iu I lie Depar t iinsil ol hoj'.hdlcs Traiulu^'. were lusivlly 
fh.priidrut on peisonnel as:.lp,ned I roiii the opcrat inp, cnimnauds, in deve I < i p i cp, 

t he r'on r se , 

iljM Instructional :;y st em d eve I opiiient conrse was Intendi-d to t (sach peop 
hov/ to isii'ry (nit instructional liys.t em development procedure;; In di'tall. It 
to he a iiioflu I a r I /ed eotn'?ie so that people could sludv any or all pai t i; 
ul the conrf;e, acj-ordliip, to I he | f m^eds. Dnrlnj', iiincli of tin* IIiih* devol.-d 
to ohservlnp, and stndylnp. tiainlup, d<'ve|opmenl ellorts In I li I ;i proji'ct , 
v/oil' on this cf,i)i M- was .it .i I . oid : , I I M , .iw.illlnp, I hi- Occiip.il haia I fiin Vi'V 

I'.i 
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Tlu- Transpi>i- t.'it i nn ofiictT Cmirse bt'in^', duvelopod at Sheppard AFb was 
an integration ^^i tht' II. wf»L'k Transpor La I i on Officer rourse which had been 
taught at S[u'[)[).iid At'j'i, and a 7 wed: Vehicle Manaj-^-ment (jMirse which had 
bi/en taught at Chanute AKH. 'llw (Viirsr was de!Us;ii<'d tu Ivnch a wide v.iriety 
of Information about all tlwei of the najor areas in the transportation field 
traffic managt^ment, at-ri/il porLs (military airlift), and vehicle management. 
A few of the learning arLiv'M'es w-'l'e of a performance nature, hut mc^st 
wen^ desi^;ne(J (... li.'lj) '-.tudents .aciiuir<' ant! v)rganize a large amount of in- 
formation which they would need in their wor 1 as junior transportation 
off i c er:; . 

I n forma t i on Ga t heri ng Efforts 

Trips wrre made hy the principal Investigator to Shej^pard, hackland, 
and Lowry AKliVs in Au/.ust, r.eptemher, and November 197"), and in Mar :i 1 976. 
Om- or two d.i\'-, were ^;petit at e'r'h base on csaidi t r i jk On these visits ex- 
tended discu .Im;, ; w.Te lidd ith. the jn'rs(Mis who were working on each of 
the training, d. lopmenC eff»)rt,:;. Also, sample (hnaimi/ntat ( on ; ;;uch a;; 
(.raining j)lan.s, training jitandards, course cliarts, plans of i ns.truc t ion , 
and workbool-: and study joiidc in;iterials; w/is obtained from the couriie de- 
velopers /IS It: became available. 

Proiri ihe:;(' d I seus!; ions a eo n: ; I de ra b I e mnnt of Information v/as obtalnefJ 
;jbout the people wlio dcvlop r)r js-vlse Instruction in Air l''oree technic/il 
t J, lining,. In addition a g.ont! deal was leained about I he cj rga n I /a t i ona 1 
iriiiucnors ;ind cuieil ra i iit ;; whleh aj'fecl their woid'.. Th's information \\:ir, 
M-rv^'d a:, a bai kg.rnund for ellorls (o revise I he Al'i'tlO model !:o that It 
would be more u!,ehil to Air loree t ra In lag. develr)pers. Soim* g.eiieral tib-- 
M.rvatiou;; on tiahiiur, development, as It Is can-led ()ut In Air Force 
t oi hn I r-a 1 ( r a I ri i ng, , are a 1 so of I e re(l . 

(jb'a.TV<i f. iorr. on Ir'ainirifj (Jf.'VO 1 opiiion f 

It w.is note.l i)revIously that declMoiis (Ui the ma I n t en/i nee concej)!' for 
tho I IS ;ivlonles e(|U I piiient , made earlier In ilw development of the v/eapon 
..y;;r,.m, had constrained the ti-alnlng developer's' (diolcie; ol iralnlu)', coiitenC 
.Hid appr<)aches. h'on 1 c ;i I 1 v , when the computerl/ed in/illuuctlon Ifiol/itlon In 
;;,,nie '0 the e o iii j ) N c a f e d tr-st eipilpiiieut did not prove satisfactory. It was 
necoss.iry (o develop i.-v) d rechiilcnl Order/: wlilch provided circiilr 



diagrams and i n I nnn.i t i .mi on Lheorv ot o ■ r :At 'urn , and circiilL board ..xtendurs 
■■;,) Lhal m;iinl.-na!ir.- t lin i r i . ^-uMld i>M..t.' .iiid r.-p-'i^' MrilfunrMons within 
individii.ii .■irruit !)n,i,-ds. .\. • . ■ rd hi,^ 1 " , il w.is ium • ; ;: ,,i i' v a I ^ to rrvis,. 
soin,' nt' Ml.' traiiiiiir, alt.T i( i.id. Ix.-ii drv lop^d .ind i nip U-inrn t i-d. CrniTallv 
this appears t:u I).. .1 piobU-ni i iv.. 1 v i 11;;; la!i:-r s^•ah.• pr.w.flinfs lor dc Inp iii^ 
m.ijor u'.'apoip; . vs:: . :i !■ : , ,i;i<l -ui-ld not br sohihli" at ( lu' U-v.-l ot ( 1k' irainiii^', 
dt.' vo 1 oprif'ii t pi iM t ■ .;s . 

111,. t.v;,i,-,il .lirin.in or olii<'.>r .it LIk- \.'o liv i ii^j, lovi-l in Air I'orco train- 
inj', d.-'-'. i<M)!n-nl li.i', .oiiK' to this position with a conih in.i t i on of fii'ld oxper- 

ill 1,1 1 t V ;iiid .'vpt'i- ioii'-o ;is an i ns t: rnc t ( ir in thi- S.dioo 1 . 

civilj.n, . v;ill nsn.illv havi- ^A•rvod as an inst motor in t !io S(duu)l, hnt may 
,H,( ii.iv.' Iiod li.ld .--.p.-r ionro, oxoopt p-.-rhaps s.oiuo yonrs i*arlii-i- (hiring, 
nilit.irv ;.*rvii('. ,\ i iiiion a nd ullioois will ofti-n havi- i)i'rn .sLudt-nl'. iii 
,M.ir-:..; sidiil.ir tn ihns.- t hov ai.' d o V( • I wp i nj; . hnt nsnnllv t.liis :-.tnd(na o:<- 
jM-r i^nua- w ill f ; vc to 1 i t I . .ni vci rs old. 

Th'^ !-.-p.-rtnrv Ml iraininr. inolhods nnd nppronrhos availahlc» to most 
t 1,, inp, (h'v Inp.-is is li;nitrd to th.-.f ho or sho ha;; oxpor ionoi-d as n s(n- 
d..nt , .>n tin- 'pd, in tin' Ih-ld, ur as an instrnoto»- in Llio Scdiool. Tlk-roloro 
II,,. iimmI icnd.si'y is to drvolnp ( isM n i np. in t lu- Imapo of (ho tra(nin)', ho 
or sho has oxpo!" ioiKs-d .is .t sandoiit and i lis t r no (.0 r , (•ondiLionod of (s^nrso 
hv our r ••II I 1 V 't pp 1 i o,ihl < ■ ro)Mi I ,1 1 imi;, . 

A iiiiiiihMt oi frainiii)'. .hoy. lopoi . havo boon i-xposod to di{ror(Mit ins.trnr- 
fiMii.il i:i..|hods and approa<dics, some in nt ni -111 i M t a r y tocimloar srdior)ls or 
rMmiiiiniilv <oll.'pos, and sumo in oollopo coiirsos in cdnoalion or i nr. ( r no t lona I 
n.rhiiolMpp/. Ilowovor, thoii' po r' < o p t i < mi nsnally Is Hial tlioro is littlo irrr- 
dMt;i n. inlrodiK *. innoval ions into Air I'orco lo.dnilc/il traininp,, brssm-.o of 

srvoral l.-vols ol ovalnation ;\\u\ approval (nsna 1 1 v ( r arl i ( i ona 1 1 v orii'iitoc 
v/hlrh tholr i)ropnsod traininp, malorials must pass. Tli.sso levels oT approval 
:a;,rt at tlh- dop.irtmoul (Si i r 1 (mj 1 nm unit and p,o on np t ho hiorar(diy. 

f)r,a; i.Mia 1 1 V, a dori;,i«,n will bo iiiado at a liipji I o vo 1 ( 1 li*ad (p la r t o r s , 
Air Tra Inlnp, rnpiiiiand) that, ;;ay, so 1 f p.P- 1 up, Isadosirablo l(s'itnro in 
I ,.,i, Olid ;:. h.H,ls will ho iirp.od to -..•ll-|)aoo llio 1 r' .•onrsos. WIksi this 
f.; doiio, and llio w<Md ;;radni;iv pi-niioatos tin- inspooti.ni and ovalnation 
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elements of the Headquarters, the pressure on the Schools to fall in line 
becomes intense. This often leads to uncritical acceptance and implementa- 
tion of the suggested instructional approach, sometimes in an inferior form, 
and sometimes in an Inappropriate setting. 

The ideal would be to have training developerr acquainted with a wide 
range of possible training approaches, and to have them free to judiciously 
apply these approaches in the training they develop. They shou: d be guided 
mainly by reasonable cost limitations and the cf fee tiv-ne: i3 of the result- 
ing training. The training developers encountered in this study were skilled 
and conscientious Knoweldge of a wider ^ange of possible instructional 
approaches and fr^^edom to responsibly choose among these approaches would 
enable them to cio r be tter job of developing training. 
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Chapter 3 
RrVISION OF TflE AFTEC MODEL 



The Phase 1 / :cy>ion of the AtTEC model (Havur land , ]97^i) consisted of 
two parallel : • o quesLioas, One set of questions dealt with the train- 
ing approar in; c;i i siriered , and the other set with thc» trai[nn^ s(»tting. 
The question:-" .-o. -red ■ topics as the objectives sou);ht in developing 
or revising ih- ^raihini;, the resources (funds, materiel and facilities, 
and personnel) required, Instructional design and management, the charac-ter- 
istics of the training ct)ntent and the characteristics of the students. 

Con sol j cla ti oji_ of the ( » " stions Into One Set 

The two parallel s of questions in the Phase 1 version of the model 
covered the same topic one set being v^/orded so as to focus attention on 
the requirements and implications of the training approach being considered, 
and the other set worried so as to focus attention on the resources and i r- 
sonnel availabie in the traiaing setting, and on the requirements and co - 
stralnts that the training setting would impose on the training to be de- 
veloped. In fact, in nearly all cases, corresponding questions on the two 
"sides" of the model were paraphrases of (»ach other. This format was used 
in an attempt to requir*' the tr.iining cUw(.'lopL'r to use the concepts of 
training approach and training setting, and to seek a match between them as 
l:ho method of making decisitMis coni<'rning the general form that the training 
tf) be d(.!ve l oped should take. 

This tv/()-sided I'ormat prodnccnl a ])ulky and rep^^titive model. The for- 
mat of the mo(h'l presented jn this report ha;^ hiu.^n revised so that It con- 
sifit.s of one S(!t of ciuestions, with attention being directed to the training 
e-ipproacb a i i the training, setting by sp/ice for notes concerning the training 
,ippro/jrh on the left side of the page, and .sp ic(? for note;; concerning the 
t.r:iinirig, setting on the rlgJiL side of tlie pag(!. 

D i 7 i ^> ion i n to_ S t_acjo;> i\nd 1 1 

Ob!-;orva t i on oi' the training development: jirocess in Air Force technical 
tr/n'uing, sliowed that I lie aelivities Involved are olten divlderl into two 
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distinct stag.^s. SL.u;^. I of the- process involves the preliminary planning 
in whidi tl.o niiinber of j-.tudonts to be trained, the major resources needed, 
and a general .uii;lin.. oi che traitnui; ront.MU arr d.Ti.h...! upon. The product 
of Stage I of the training, devrlopmeni process is a Training Plan, usually 
including a Course Chart and a Fraining Standard., The procedures and require- 
ments for Training Plans are described in ATCM 52-1 (Air Training Command, 
1969). i'Oilowing Liu; comnl.'tiou of the Training Plan there is usually a 
period during wliich higher level approvals of the training plan and authori- 
zations to proceed with the preparation of detailed training materials are 
obtained. Then Stage 11 activities are undertaken. These Stage II activities 
involve preparation of a detailed I'lan of Instruction, lesson plans, study 
guides, '■•/ork books, etc. 

An examination ..f the Phase 1 version of the Al-TFX model showed that it 
involved both Stage 1 and Stage M. training development activities, mingled 
ogether with no recognition of the two-stage process described above. Ac- 
rdingly, the revised version of the model presented in this report is 
divided into two stages. The kinds of questions Involving numbers of stu- 
dents, major resources needed, and the general outline and content of the 
training to be developed are placed in Stage 1 of the model, and the questions 
concerned with the activities of instructional personnel, the characteristics 
,.f students, and the spc^eific implications of the training content for the 
kin.ls ,,f learning activities that should be provided In the training are 
p I aced i n St .ige I I . 

Specifically, the question in I he training content section of Stage I of 

the model \;hich asl:;;, 

"V;hat tasks mu.st the studtuit bi' able to perforni when he 
fiuishe;; training and to what level of proficiency must the 
student perform on ea.di taskV What kinds of knowledge about 
ea :h I .ask should the stuihuit have?" 

refers te the prep.arat i.n. of the list of tasks for the tr.alning stan.lard. 

Add i t:inn of (luidiinco on Iiiipl icat i ons of Train irifj Content 

Problems In Inf.u-rlug from the kinds of tr/ilnlug content to the kinds 
of training pproa.d.es that should be usc^l were noted In the interim Sc hui- 
liri,. |.vp,..-t (ll/ivr.rlan.l and dungev 1 /lud , 1')/'., |M'. '''-^''). '''W^'' ^1''"''") = = 
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attempted to provide r.^'neral guidanee for making these kinds of inf e -^cncrs , 
arid Air I^^orre guidance on this problem, AF PampliieL (Department of 

tic Air Force, J97.3), follow*; 0;agne . Traip-ing conLenL, and the kinds of 
training approaclies ihnl sht^Hd lu' used, ar(^ discussed in Afi/ 50'-")8 (Volume 
IV, Chapter 3) using the following categories: 
Motor ( ha i ns 

Verbal ,\ ssoc i a t i on s and (Mia ins 
I) i.s^; r iin ina L ions 
C I ass i f ica t: i ons 
Rule - Us ing 
Probl em-Sol ving 

However, Lhese classifications of performance are several oegrees of ab- 
straction removed from Lhe kinds of performance required of students, as 
perceived by Air Force, training de\/o l.t)pment personnel. 

In discussions with t;r/iining development personnel, it was found that 
only one or two of tiie most sophisticated and better educated persons were 
familiar with and able to use this set of classifications in deciding on the 
kinds of training approaches to use for various kinds of training content. 
For most Lraining development personnel, the degree of abstraction involved 
in tins set of classifications was aj^parently too great for them to be able 
l;o use it in cl/issifying the training contimt they were dealing with, and 
then to go on and follow tiic suggestions for deciding on the training 
approaches to be used . 

f;agne and Briggs (197A) use a set of cati^gories that is even more 
genera I and abstrac I . 

In tlu! Phase 1 version of the AFTFC mode \ the attempt was made to make 
rlie categories sug,gest:ed fr)r classifying training content m(jre concrete by 
making them somewhat less general and a 1 1 -inc lus 1 ve . Also, these categories 
were labeled with words that were somewhat less abstract, and wh i cdi had been 
used In Lhe liLerature on task descriptions. (n addition, two or three 
si)eclfic exami>lef{ of each type of [>e r f <5 rmance were givcui. This still left 
the Lraining developer with no guidanc-e as to the most important features 
of each khid of content, to which he should give careful consideration in 
<h. riding, on (.raining, approar-hes. in the latefit ver.sion of the AFfF.C model, 
af; presented In this report; brief, pointed difU'USsions of each tyi)e of 
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training content are added. In these discussions the most important fea- 
tures, for the training devoloper, of each type of training content are 
pointed out, and explicit suggestions are made as to liow these features 
should influence the choice of training approaches. This still falls con- 
siderably short of a logic tree or decision table method of indicating the 
kinds of training approaches that should be used for particular kinds of 
training content, to which some training developers wishfully referred. 

It is the writer's opinion that a logic tree or decision table method 
of deciding on training approaches for particular kinds of training content 
would be unlikely to cover some of the various possible training approaches 
that might be feasible in different training settings. If such a method 
were presented, training developers would likely lean on it, and fail to 
consider training approaches that might be quite feasible in their training 
setting but not in many others. 
General Comments on the Revised Model . 

The revised AFTRC model has been tailored to fit training development 
process, as it was observed in Air Force technical training settings, in 
many small ways, in addition to the change to a two-stage pr.^cedure, which 
has already been discussed. These small changes are mainly in terminology, 
since in conversations with Air Force training developers, frequent questions 
were encountered about training technology terminology wliich differed from 
that in general use in the Air Force. The Phase I version of the AFTEC 
model had been constructed with potential applications in civilian educa- 
tion and training in mind, and this sometimes led to the use of terminology 
different from that used in the Air Force. 

However, one of the subordinate objectives of this project has been to 
stimulate and extend the thinking of Air Force training developers, so that 
they will consider a wider range of training approaches than they usually 
do now. To this ond , the revised model has retained a number of features 
which go beyond common practice In current Air Force training development. 
These featur* appear in questions which ask a!)out instructor roles in 
managing the learning activities of students and in quality assurance 
performance testing, for example. Other questions deal with features 
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of training, appi.-n;u' lu>s luit; in common usi' in the Air Force, sucli as pt-iT 
i ii.st rue: t i on . 

In developing ihc i'liasc I version of lUo Al'Ti'C iiukIoI, il ii;ul been 
assumed that <lctailcd and ,peciii,- lrainin^; objectives would be available, 
and Cliat the u.- e o.f the model would be onlv in training', deve 1 oi'i-ieii t ac- 
tivities downstream from this point in tlie whole process. Observation of 
tiie six tr^v.,. iiii', development efforts showed that much of the information 
that the mo.iel d^alt with was gathered earlier in the training develop- 
ment process. ilenee the shift to a two-stage process, with all of the 
;,l,ige 1 activities oc:c'urring befcu-e detailed specific training otijectives 
are written. Actually, it ap|)eared that detailed, specific training ob- 
jectives are usually hnimiiered out in the process of writing the Plan of 
It.stru.-.tion. To be sure, lists of objectives are prepared at earlier stages 
of the process, in accordance with instructional system development pro- 
cedures in AF Manual 50-2 (Department of the Air Force, 1975), but the 
final, objectives that actually characterize, the instruction In operation 
arc fashioned in the e . .nf ronL.i I i on between what is desired and what is 
feasible, which occurs during Stage 11 of the training development process, 
as it is described above. Accordingly, it is now assumed that in analyzing 
training content in Stage II, training developers will he working from 
tl,,. list of tasks which had been developed in Stage 1 for the Training 
Standard, and will fasliion tlie training objectives as an early part ol 
.icliially developing the training in Stage il. 

In observing Air Force training development efforts, it was observed 
that a major distinction Is made between task performanci' and task or sub- 
j<-ct knowledge. This grows out of the prescribed proficiency codes used 
in the training standards. However, it appears to have major effects on 
the later choices of instructional and testing methods. For tasks that are 
given a iKMM^.rraaji.:e pr.jf icir.ncy code in the training standard. It appears 
that training developers will make substantial efforts to devise methods 
of teaching and testing that r.'qulri' students to actually perform the 
activity involved, or something clo.se to It. However, for tasks that are 
given a kn..wl_ed^e proficiency cod,., there appears to be imich less pressin-e 
train and test in ways that are job-relevant. Information will often 
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be presented in lectures that might better have been taught in the context 
of the job activities for which it is needed, and knowledge tests that do 
not relate the information to the :u.r.uations on the job where it is needed 
are often used. The result Is that often the training and testing are less 
effective than they could be. 

In dealing with training content in Stage 11 of the revised AFTFX 
model, a heavy emphasis is placed on performance. Knowledge is prominent 
only in one of the types of training content (I^ecall and application of 
facts), and to some extent in I'roblem Solving, but in both cases the 
guidanf:e of fibred emphasizes that the knowledge must be taught in a job- 
relevant context. 
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Chapter 4 
USING TMi: MODEL 



The ruvisL'd AFTia: nu)(Iel can bo used in several different ways. At: 
one level, it: ean be used as a general reminder-checklist: of things to con- 
sider in a traiuint^ di.> ve 1 o pnent effort. Sta^u* 1 of- the model would be used, 
of cmir.se, in lU^t activities leading to the development of a training pian, 
and Stage II in the later, actual dc^velopment of training materials. 

At an entirely different level, the nodel nay be uslhI as a f u 1 1 -f 1 edgc'd 
|)roc(uiure for evaluating a proposed training approach or system against 
the rc^qu irements and constraints of a particular training setting. \/hen 
'iir model is used at this level, the suitability of tlK proposed training 
approach in the particular training setting should be carefully evaluated 
with respect to each question in the model, and detailed notes and ctDnunents 
writtcMi down. A review of tliese notes and comments will then show the 
points on which tiie training approach appears to be particularly suited 
for use in this training setting, and the points where there nuay be dif- 
ficulties or doubts about the suitability or feasibility of the proposed 
training approach in this training setting. The decision on whether to go 
ahead and implenuMit the training approach In this training setting may then 
be m.'Kle, based un a consideration of these points. 

In addition the model may be iised as an outline for discussing the 
features of a training ai)proach in general, and not with respect to a par- 
ticular training setting. I'he cpn^stions In the model have been selected 
because they involve p(jints that are important in evaluating the suitabil- 
ity of a training approach for use In training settings. Therefore, these 
questions should bring out the features of ,'\ training, approach tli<-t are 
likely to i)e importar.i. in determining how well it works wlien applied in .an 
actua ! L ra in I ng, sett ii^.g. 

Finally, the model may be used as an outline, If one wished to develop 
a rel/itlvr.'ly c:onipIei.e Inventory and description of a training setting. iM^r 
this purpofie the model will serve as a good g,uide *:o the features of a 

2\ 



training setting that are important for the kinds of training methods 
or approaches that may bo useful in that training potting. 

Critical Factors in a Trjln_ina.Je_ttjjig. 

In observing training do.volopmont efforts, it has boon noted that 
there are times whL-n a single factor in a training setting laay have extra- 
ordinary weight in decisions that are made concerning training appraoches. 
Major equir-i-nt or facility shortages, pressure from a higher level head- 
quarters, • ii- >st.^ of going to a third or fourth shift training opera- 
tion are : iM- .examples of such factors. 

It is suggested that an effort be made early in any training develop- 
ment project to identify any factors which are likely to have extraordinary 
influence on decisions made during the training r'evelopment process. The 
AFTEC model may be useful in this effort, since it covers many factors that 
are usually important in training development decisions. However, unusual 
circumstances may exist, so that a factor that ordinarily would not be of 
great importance may be very important in this particular training setting. 
Thus certain courses of action may be practically dictated, or certain 
training approaches ruled out, in the beginning, by the weight that such 
an unusual factor has in tlie training setting. It is recommended that 
the proposed training development effort be carefully reviewed by a person 
who is quite familiar with resources, policies, and personalities of the 
training setting, to see whether any such critical factors are present. 
The model can be reviowed with this objective in mind, but an effort should 
he made to go beyond the model and identify any unusual factors that may be 
of great importance In this particular training sotting. 

If one or more unusually important l,.. tors are identified, their prob- 
able influence on training development decisions should be estimated. Then 
the more detailed analyses, using tlie model, can be modified accordingly. 
Detailed analyses involved in certain decisions may not need to be done, if 
die decisions have in effect already been made, based on some unusually 
Important factors in that particular training setting. 
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Comparison of the ArTf.C Model with the MODIA Systom 

rhu Mi)ni.\ s\'sU'in (A McIIkkI <M ; n • ^; i i',n i n 1 iis t nic I i t mi a 1 A 1 t ^TiMt i vk-.s) 
is a cc^mprc^lu'iis i vts hi^.^^'.^' ' ■ 'i : r r i /.<.• J r;uU'l \ov tl^' s i )',n i iiv; instructional 
sv'stcns, and pa r t i m I , i r 1 v lor L'\Miuatir ' s i ii^n 1 a t: i on tiio ou n^s c; m ' i nr 
of decisions ti >no. ■ rn i n^', a I t a- r na I i \-o i'-'atuia's of i n s L ru.' 1. iona 1 
"iho MODIA svstoin lia.s i)(.*on Jl' Vf 1 op^ •, : ,rr the last suvoral voai-.s 1);; i-and 
f!iM'p(M" .1 1. i ( Ml , and acrordinr, lo roi'ont unnuhl i sliod \-/iM"kinp. notfs, it aas 
yrrot.;ri in ooinp 1 i ( v timing; Lliis [U'l'iod. i^/ c'i>nti"ast, Iho i-cvisod voi'.sion 
^^\ tlu' Al'Tl-.C inodol pr-.'StMiLed in this la-port: lias l>ok'n sinplitiod and tailorod 
mofo olosi'lv to I ho roi'ininol o,e,v .ind .s t: rue t iiro of ourrtait. ti-aiiiing dovolop- 
iiiont. t/ffortas in .\ i i" i'oiaa' Lochnical draining. 

If ap[)oars to Lho writor tliat Lho MMDIA sysLom will roqairo, in adtlition 
t(,) fuihstanlial (oni[uiLor capackv, a (au-jis of i-xpiTls in tdu- moLhiul (roforrod 
Lo as 'lIic MODIA tocini"), and <'>aaaisivt> or Lontat: it)n to Liu* systom of a lary',o 
^',ia,)up of subjoot mat tor i-xpoi ts iai:!i traiuiny; dovolopors v.'iu^ ari* disjiorsod 
tlirou^^houl tlu.' i ns t riu' t i ona 1 dt-par tmoiKa; of Air i'ovco Stdiools. This t)rion- 
tat ion vm' i 1 nood to focai:; spfc i T i c.i j 1 v cm tlio :;.;*ts of oatogorios es t ah i i siiod 
in tho MODIA systi'in l'i»r the typos of hsnaiinj', ovonts, sub joe I. mat tor, t^^'I^h- 
inj; formats, oti-., so tiiat tlioso poi-sons ran sui)ply suitahlo input matoiMals 
to Llio MHDIA toam, ami tluai inako oonstro.ot i vo nsc of tho output from tho 
Liystom. Thus, I nip I omoiit i ny, tho MODIA .svstoni v.'i I I rtU|uiro a vory su tan t i a I 
training and o i' i on t a t i tvi olIDrt. T!io prosont version of the AI*'TI!(! model i:; 
dosignod ::;ie e i ! i ea 1 1 V to ho usofnl to prosont training, d t» vl' 1 o[)e r s iii Ail" 
loroo teclinio.jl train in;', .so t. I i n j', s , v.-ojMcine, iindi-r j)resonl oondit ion;;, and 
sliould \]()\ r*-Mpiiro ear/ spoeial li'aining, and on I ;/ a ininimum of o i" i (ui t a t i on . 
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Chapter 5 



TliL' rt/vi:.LHl iiu'ik'l is pi-L-scnted in this fiiKil. r iiap LtM" . Thr i t^c'isons 
for I'lu- rt'vis'. on, jinl u dist-ussion of f'!u' tl i f f urcMic os boLv.'^'LMi Lho revisL'd 
mo(h. 1 i)nd l\\c Vhast: I mink'] (iLiverland, 1974) are i)roSL!nLod in Chapter ^ 
of this I'L'porl, ^;^^'^gested uses for the model, are p resi-n t ci in C'liapter A. 
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Stage I of the model is intended to be used early in the proces>s of 
planning and developing training;. It deals y^^enerally with the kinds of 
questions that must be answered in developing a Training Plan, according 
to ATCM 52-1 (Air Training Command, 1969). The activities involved Ln 
answering the questions in Stage I of the model include developing the list 
of tasks for the Training Standard, and blocking out the major sections of 
the training course to be developed, rs in a Course Chart. 

The following Ls an outline of the major headings in Stage I of the 
model : 

OBJECTIVES 

RESOmCHS 

A. Funds 

R. Instructional equipment, materials, and facx^^'ties 

INSTRUCTIONAL DESIGN .VND >L\NAGEMENT 

A. Instructional pacing and individualization 

B. Fixed, standard level of proficiency expected of each student 

C. Requirements for Management information 

INSTRUCTIONAI. PERSONNEL 

A. dumber of instructors needed 

B. Skills or experience needed by instructors 

STUDENT CHARACTERISTICS 

A. Numbers of Students 

B. Students from fore' jountries, or other Services 

TRAINING CONTENT 

A. Performance and knowledge requirements 

B. Organization of training content 

C. Appropriate kinds of instructional activities 

D. Frequency and extent of lilcely changes in training content 
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Notes on 
Training Sett i 

0BJKCT1VI':S 

\'J\\at are your g bjectives in developing or 
revi sing this training ? l^[hat goals would you 
like to see the training system attain? \^^llat 
problems do you see in the training system that 
need to be solved? The following list describes 
some goals that might be achieved in developing 
or revising this training. Others should be 
added if needed. 

• Improve job performance of graduates 

• Reduce student attrition 

• Individualize training 

• Save training time 

f Reduce training costs 

• Adapt course to students of lower (or 
higher) aptitude 



RESOURCES 
A. Funds 

1. Will capital expenditures , for such 
items as new or renovated buildings or 
training equipment, be necessary in de- 
veloping or revising this training? 

2. What ope rating expenses, such as mainten- 
ance of equipment and facilities or con- 
sumable supplies, will be required for 
the training to be developed? 

3. What are the training development expenses 
likely to be for such activities as job 
analysis, training content analysis, de- 
velopment of training system, and develop- 
ment of the training materials), both orig- 
inally and whenever changes in training 
content or policies make It necessary to 
partially repeat the training development 
process? 

4. Can the training to be developed share 
facilities or equipment with other courses, 
or with operational units? 



fotes on 

Yaining Approach 



EKLC 



Notes on 

Training Approach 



Notes on 

Training Setting 



B . Instruc ti onal equipment > materials, and 
facilities 

1. \^at types or locat ions of training 




are involved in the training to be 
developed? Possible types or loca- 
tions of training are listed below. 
Others should be added to this list, 
if they are needed. 

• Formal school training, of a 
continuing nature 

• Special school training, of a one- 
time nature 

• Basic military training 

• On-the-job training 

• Learning Resource Center 

• Dispersed locations 

• Remote sites 



2. Space required for training 

a. What kinds of space are needed for 
the training to be developed? How 
much of each kind of space is needed? 
Examples of kinds of space: 

• Classroom 

• Laboratory 

• Practical exercise f acil ities 

• Outdoor ranges or maneuver areas 

• Storage 



b. Does the training to be developed re- 
quire that the space to be used have 
special characteristics or utilities? 
Examples : 

• Electric power requirements 

• Air conditioning and ventilation 
requirements 

• Lighting requirerr. ^.s 

• Floor loading capacity 



c. Are environmental extremes, such as 
heat, cold, humidity, etc., likely to 
be a problem in the training to be 
developed? 
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d. What L^lements in possible training 

approaches are related to space needs? 
Possible elements include: 

• One classroom for each Class of 

students 

• One terminal for each student using 
the system 

• One learning station for each module 
of content 

• One set of equipment for each group 
of students 



3. Equ ipment and Materials 

a. What kinds and amounts of equipment from 
the field will be needed to conduct the 
training? Does this equipment need to be 
operational, or can it be non-operational? 

b. What kinds and amounts of training equip- 
ment or materials will be needed for the 
training? The following list suggests 
some kinds of training equipment and 
materials that may be needed: 

• Audio-visual eciuipment 

• Films 

• Audio and video tapes 

• Training aids (charts, transparencies, 
cut-away equipment, mock-ups, etc.) 

• Part-task training devices 

• Simulators, of various fidelity levels 

• Study guides, Technical Orders, or 
other printed training material. 

• Job performance aids. 

c. Can the training to be developed be 
accomplished in a manner so that some 
equipment now on hand can be turned in? 

4. Factors affecting the majia^emen or ins tructional 
equipment and material s . 

a. What resources (funds, skilled personnel, 
tools and equipment, etc.) will be needed 
to maintain the equipment to be used in 
the training? 
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b. Will training materials or equipment 
with security classifications be needed 
to conduct the training? 

c. Will it be necessary to use copyrighted 
materi 's in the training? If per- 
mission is needed, can it be obtained? 

d. What are the lead times required to 
obtain the equipment that will be needed 
to conduct the training? 

e. Will printing of training materials, 
or production of other audiovisual 
materials be necessary to support the 
training being planned? Is base (or 
other) support available for these 
things? With what lead time? 

INSTRUCTIONAL DESIGN AND MANAGEMENT 

A, Instructional pacing and individualization 

*1. How will the progress of individual students 
through the instruction be 4etermined? The 
following list describes some alternative 
methods for pacing instruction: 

• Lock step: All students follow a fixed 
schedule 

• Group pacing: Students progress through 
the instruction at a rate determined by 
the abilities of a group as a whole. 
Groups of homogeneous ability levels 
may be formed (multiple tracks). 

• Individual or self-pacing: Each student 
may proceed at his or her own pace 
through the required training activities. 

2. Depending on the answer to Question 1 above: 

a. If the course of training is to be of 

a . fixed , length for all students, how long 
is it to be? 

b. If the course of training is to be of 

a variable length for different students, 
what limits on variation in course length 
(if any) should be set? 
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3, Will students be given the opportunity 

to take proficiency tests covering modules 
or sections of the training content, and 
if they pass these proficiency tests, will 
they be allowed to skip the training activ- 
ities for these modules and move on to other 
parts of the instruction? This feature is 
termed, var'^^usly, proficiency advancement, 
modular scheduling, or diagnostic proficiency 
individualization . 

4, Will e xtra training materials or ac tivities 
be provided for some portion of the students, 
so that they can remedy deficiencies in 
their preparation for the instruction? 

5, Will students have a choice (at least part 
of the time) as to the methods or media they 
use in studying the training content? 

B. Is a fixed, standard I ' -yel of skill or proficiency 
expected of graduates of the training to be con- 
ducted, or is each student expected to develop his 
capabilities as far as he can in areas at least 
partly determined by his own interests? 

C, Will it be necessary to gather, summarize and re- 
port various kinds of management information for the 
training to be developed? Have the requirements for 
privacy and confidentiality of such information 
been considered? The following list indicates some 
of the kinds of management information that might 

be required: 

• Information on students' backgrounds 

• Information on students* progress through the 
training 

• Information on the adequacy of various parts 
of the training 

• Information on the adequacy of graduates' 
performance 

• Information on instructional resource 
utilization 



INSTRUCTIONAL PERSONNEL 

A, Number of instructors needed 



1. Considering the relevant Trained Personnel Re^ 
quirem^nt (TPR) and the plans for managing 
student learning activities, how many instructors 
will be needed to present and manage the training 
being developed? 
O 31 
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2. In planning for the development of the 
training, has adequate lead time been 
allowed for obtaining instructors ? 

B. What skills or exper ience should be possessed 
by the instructors who will be needed for the 
training to be developed? Some of the skills 
or experience that might be needed are given 
in the following list; other kinds should be 
added if needed: 

• Proficiency in the subject matter students 
are to learn 

• Managing ins true tor -student relationships 
(classroom management skills, reinforce- 
ment techniques, counseling techniques, etc.) 

• Analyzing and critiquing student performance 

• Relevant field experience 

• Proficiency in instructional system develop- 
ment activities 

• Operation of audiovisual equipment 

• Computer operation or programming 

• Writing skills 

• Proficiency in evaluating student performance 

• Knowledge of relevant administrative systems 

• Operation or maintenance of operational 
equipment 

• 



STUDENT CHARACTERISTICS 
A. Numbers of Students 

1. According to the relevant Trained Personnel 
Requirement (TPR) how many students are to 
be trained per Fiscal Year? 

2. Will these students be divided into groups 

or classes? If so, what size will the groups 
or classes be, and at what intervals will they 
enter the training? Or will students enter 
the training in a more or less continual flow? 

3. Do student input rates, or the characteristics 
of the available physical facilities have im- 
plications for the size of the basic instruc- 
tional Rroup (that is; classroom, laboratory 
or work group)? 
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4. Will Lho supply of students avdilnble to 
enter t he tra in ing 1 ike I y be s t abl e , or 
will it probably n3Jej:u^ate_ sharply? 

1^. Are some of the students from fofL'j^n V!lli^J:TJ.,^i^..' 
or from other Services? 



TIUINIMC CONTENT 

A. Performance and knowledge requirements 

i . What tasks must the student be able to per - 
form when he finishes training, and to what 
level o f proficiency must the student perform 
each task? \>fhat kinds of knowl edge about 
each task should the student have? 

a. Task performance standards: 

• Limited per f ormance-can do simple 
parts of the task, but needs to be 
told or shown how to do most of the 
task. 

• Partial performance-can do most 
parts of the task but needs help on 
the hardest parts of the task. 

• Competent performance-can do all 
parts of the task and needs only to 
be spot-checkf^d . 

• Highly profie ient performance-can 
accomplish the complete task quickly 
and accurately, and can tell or show 
others how Lo i.\o the task. 

b. Task knowledge standards: 

• Nomenclature-can name parts, tools 
and simple facts about the tasks. 

• Procedures-can name the stept; in 
doing the task and tell how each 
step is done . 

• Operating principles-can explain 
why and when the task must be done, 
and why each step of the task is 
needed . 

• Complete theory-can predict, identify 
and re solve problems about the task . 
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2. Gener al knowledge standards . U^iat kinds 
of general knowledge about the subject 
involved in the training should students 
have when they finish training? 

• Facts-can cite basic facts about the 
subject 

0 Principles-can explain relationships 
among basic facts and state general 
principles about the subject. 

• Analysis-can analyze facts and prin- 
ciples and draw conclusions about the 
subj ec t . 

• Evaluation -can evaluate conditions and 
make proper decisions about the subject. 

B. Orsanizatl ■ of Training Content 

1 , Division into blocks or modules 

a. Are there, within the training content 
itself, natural divisions that should be 
considered when dividing the training into 
blocks or modules? 

b. Does the training approach being considered 
provide a basis for dividing the training 
into blocks or modules? 

c. Are physical facilities, such as classrooms, 
laboratory space, and operational or train- 
ing equipment, arranged in a manner that 
would affect the division of training into 
blocks or modules? 

2 , Sequencing of training content 

a. Must some parts of the training content 
be learned before other parts can be 
learned? 

b. Does the training approach being considered 
have any implications for the sequencing 

of training content? 

c. Is there a need for a flex:lble sequence 

of training activities (if this is feasible) 
in order to be able to work around bad 
weather or equipment failures, for example? 
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C. Wliat kinds of Instructional acti vities appear to 
be appropriate for the training to be developed? 
Examples of several kinds of instructional ac- 
tivities are given in the following list (others 
should be added if they are needed): 

t Demonstration (presentation of performance) 

• Practice of performance 

• Presentation of knowledge 

• Practice of knowledge 

• Provision of feedback, or knowledge of 
results, to students 

• Provision of individual, tutorial assistance 
to students 

• Evaluation of student performance and 
knowledge 

D. Is the training content likely to change fr equently 
or substantially after the training has been de- 
veloped and is in use? If such changes can be 
expected, training methods should be chosen and 
training materials developed with this in mind. 
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Stage TI of the model is intended to be used in the actual devclopmen 
of the course, whcm the detailed decisions are made concerning learning 
activities for the students. The preparation of a Plan of Instruction, 
and Study Guides, Workbooks, and Lesson Plans are the major activities at 
this stage of the craining development process. 

The following is an outline of the major headings in Stage II of the 
model : 



INSTRUCTIONAL PERSONNEL 

A. Instructor roles 

B. Auxiiliary instructional personnel needed 

C. Instructional personnel management 



STUDENT CHAR^XCTERISTICS 

A. Aptitude level of students 

B. Special skills or characteristics required of students 

C. Sex of students 

D. Student motivation problems 

E. Student management 



TRAINING CONTENT 

Kinds of learning activities needed in the training 

1. Recall and application of facts 

2. Serial procedures 

3. Tracking and aiming 

4. Searching and scanning 

5. Discrete or continuous performance 

6. Noise filtering 

7. Skilled actions 

8. Discrimination behavior 

9. Complex perceptual -motor behavior 
10. Problem solving 
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INSTRUCTIONAL PERSONNEL 

A. What kinds of activitie s will the instructors be 
required to carry out in the instructional system 
to be developed? Both the training content in- 
volved and the training approaches chosen will 
affect the roles instructors fill in the instruc- 
tional system. The following list describes some 
possible roles for instructors; others should be 
added if necessary: 



• Managing the instructional system (assigning 
students to learning activities, monitoring 
training equipment utilization, etc.) 

• Evaluation of student performance (for 
example, proficiency testing) 

• Monitoring student performance (and inter- 
vening when necessary) 

• Presentation of instruction (lecturing, 
demonstrating) 

• Planning and developing instruction (ISD 
activities) 

0 Conducting discussions 

• Leading student activities 



B, Will auxiliary instructional personnel be required 
in the instructional system to be developed? The 
following list describes some possible kinds of 
auxiliary instructional personnel; other kinds 
should be added to this list if needed: 

• Proctors ( monitoring student activities but 
not intervening) 

• Administrative clerks (recording and 
processing data) 

• Training equipment operators and repairmen. 

• Computer operators and programmers 



C . Instructional personnel -nanage.uent 

1. If the number of students is increased or de- 



creased substant iaj iy , what will be the affect 
on the number of instructors required? 

Will speci al or additional training for instructors 
be required, for the training which is to be 
developed? 
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3. What provisions for instructor evaluation 
are to be imde. in the development o*' 
training? 

STUDENT CUARACTI'RISTICS 

A . A pti t ude levels of students 

J, Will the students v;ho are to enter this train- 
ing be selected so that they fall in a partic- 
ular range on the relevant aptitudes — high, 
middle, or low—or will they be at all levels 
of aptitude? 

2. Will the students be sel.-;cted for any special 
aptitudes other than the four standard Air 
Force aptitude areas (Administrative • Elec- 
tronics, General, and Mechanical), such as 
athletic, verbal, clerical or spacial 
perception? 

B . Spec i a l skills cr cha ract eristics r equired of 
students . 

1. What reading levfpl will be needed by students 
who are to enter the training? 

2. l^n^at levels of vision , hearing , or other 
sensory acuities will be needed by the students? 
Will color vision be needed? 

3. Will students need to be proficient in certain 
skill s, or have had certain kinds of experience , 
in order to enter the training. 

4. Are there any special characteristics needed, 
such as physical stamina, absence of fear of 
heights, volunteer status. Human Reliability 
criteria, absence of speech impediments, manual 
dexterity, exemplary appearance and bearing, 
unusual strength or size, etc.? 

C. Sex of Students . Are students entering the train- 
ing to be male or female, or both? Will this make 
any difference in the instruction or facilities 
required? Factors chat might be involved include: 
different equipment or clothing requirements for 
women from men, or from those normally used by 
women; latrine facilities; quarters; etc. 
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D. Student Mot ivaL-.lon . Is it likely that a 

significant number of f', :;Lu(lents entering 
training will be vov> i or; motivated be- 
cause of mc?la^;sign:- ;it;, or for other reasons? 
Will provisions for .oiuuseling .^r otherwise 
dealing with such individual.'^: ':^e needed? 

Stude nt managemen ' 

1. Will it be necessaLy to provide advance in- 
formation on students^ graduation dates , if 

a self-paced course of training is developed? 

2. Will students be required to perform unrelated 
e xtra duties , details , etc. while they are in 
iiraining? 

3. Will it be important for students to finish 
training as soon as possible (in a self- 
paced course)? Can incentives be offered to 
students who finish training early? 

4 . How frequent are student absences from train- 
ing activities likely to be? Should the 
training system provide opportunities for 
students to make up missed work? 

TRAINING CONTENT 

What kinds of learning activities should students 
e ngage in , to insure that they will be able to achieve 
the criterion objectives established for this training? 

The numbered headings in the material below describe 
most of the kinds of activities that may be required. 
(Additional headings should be used if needed.) Under 
each heading is given two or three examples of that kind 
of performance. Then follows a guidance section which 
discusses the most important aspects of that kind of 
performance, to help in choosing appropriate learning 
activities. 

1. Recall and application of facts 

Examples: Making specific control settings on 
equipment from memory (Student must 
remember and use information on what 
the settings should be.) 
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Speaking (or writing) with reason- 
able fluency concerning an equipment 
systen (Student must remember the 
termJiiolegy of the system, includ- 
ing the names and locations of the 
parts and controls.) 

Ci^npleting forms required to show 
that prescribed maintenance activ- 
ities have been accomplished (Student 
must remember the format and content 
of the information required to com- 
plete the forms, and where in the 
maintenance procedures or on the 
equipment this information can be 
obtained. ) 

(uidance: Activities requiring recall and appli- 
catloirof facts are usually parts of larger pro- 
cedures or activities. Therefore, when students 
must recall and apply facts, they will usually 
be working on sub-objectives (sometimes called 
secondary, enabling, or supporting objectives), 
rather than terrainal or criterion objectives. 
Sometimes such sub-objectives will be adequately 
learned as a part of the larger performance 
specified by the criterion objective, and no 
special learning activities for the recall and 
application of facts will be needed. At times, 
however, it will be necessary to provide learn- 
ing , act i vit li^s specifically designed to aid 
students in recalling and applying facts. 

If spiH'.ial learning activities are needed to help 
stutlents recall and apply facts, it Is important 
that they "fit" the on-the-job performance. it 
may be tempting to require students t:o memorl/.e 
lists of control settings, equipment terminology, 
or names of controls. However, such learning ac~ 
tlvitlen often do not "fit" the required on-the- 
jol) performance well enough so that what the 
student learns from these activities will he 
usable In carrying out the larger on-the-job 
perfo nuance. 

ii It Is possible to have the student carry out 
lis'irnlng activities in a setting very similar 
to the job, the learning activities will usually 
fit the job reasonably well. I'or example, a 
^nll)-ob jec t i ve may specify: 

"CIveii a model XXX dleseJ rnglne In 
operating condition, the litudcnil will 
place the appro|)riate conlr(-lf; In the 
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positions required ,so that the engine 
is ready to start. Thc^ student must 
place or insure that all controls are 
in the reciuired posit Lons in the 
proper order without re terence to a 
manual or printed instructions, 
within one minute." 

The activities described in this sub-<Dbjec t ive 
obviously fit the on-the-job performance 
reasonabJ.y well. 

However, it may often be more feasible to have 
students carry out learning activities away from 
the actual equipment job situation to aid them 
in learning to recall and apply facts. In this 
case, it will take sone care to insure that the 
learning activities fit she on-the-job performance. 
Requiring the student to *'state orally or in 
writing the functions of the controls listed be- 
low" would involve learning activities which prob- 
ably would not fit the on-the-job performance very 
well. When preparing to operate the engine, the 
student must decide (or have specified for him) 
the first general step to be accomplished, which 
in the example being discussed would be, *'Start 
the engine." Next, the student would need to 
know what he must do to start the engine. Then 
the sub-objective given below would involve ac- 
tivities that generally fit the actual on-the- 
job performance, and would require the student 
to recall and apply the needed information. 

"The student will specify orally or 
in writing the controls of the model 
XXX dlesel engine which are involved 
in starting the engine, and the po- 
sitions to which these controls must 
be set so that the engine is ready to 
start. The student must specify the 
controls and the positions to which 
they must be set in the order in which 
the controls must be set to prepare 
the engine for starting. The student 
is to do this without reference to 
a manual or printed * instructions , 
within one minute." 

Specifically, in this case fitting the actual 
on-the-job performance means that the general 
cues or instructions at the beginning of the 
activities are the same or very similar, and 
that the order of the activities performed is 



41 



EKLC 



Notes on 

Training Approach 



Notes on 

Training Setting 



the same as would be required in the actual on- 
the-job performance. Actually, the performance 
required by this sub-objective would probably 
be somewhat more difficult than performance of 
the earlier sub-objective on the engine itself, 
because the cues provided by the parts of the 
engine would be missing. Many of these cues 
cou]J be provided with pictures or drawings of 
the enp;ine, if desired. 

Learni ri.'itics for the second and third 

example:. i;iven above are indicated in the sub-- 
objectives below: 

"The student shall be able to report 
orally to his supervisor (or instructor) 
the following kinds of information about 
the equipment : 

a broken part 

description of symptoms of common 

maJ. function 
obvious failure of the equipment to 

perform as it should 

The reports shall be brief and clearly 
understandable , using accepted termi- 
nology for the equipment." 

"Given a copy of the appropriate form 
for recording maintenance work done on 
the equipment, on which selected spaces 
are marked, the student vrlll be able to 
go to the equipment (or to manuals de- 
scribing the m.aintenance procedures), 
determine the information required, 
and properly enter it in the marked 
spaces on the form. The student will 
accomplish this task in X minutes/' 

2. Seri;jj.__procedures^ may be either fixed or 
branching. 

Examples of fixed serial procedures: 
luiergizing a radar set 

Crew drill In an air defense misaile unit 

ICxamples of variable or branching serial 
procedures : 

Troubleshooting complex electronic eqw 
ment using procedural ized methods and 
job aids. 
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Emergency procedurt's , wliich oftiMi involve 
brandling away from oLiierwist' t ixod surLal 
proced urt*s . 

Guidance^ Serial procediiros involve a series 

0 £ ;J_eps , eacii ind iv id iia I step being re 1 at ive l.y 
simple to ca^ry out. Tiie learning involved in 
serial procedures is learning wbat ftjllows what, 
or chaining of responses. On-tiie-job serial 
pr()eethin:!S are likely to involve both verbal 
and motor chains. Verbal chains would involve, 
for exampl e , remembering by means of verbal 
associations wh i c h step c (jme s next at each 
stage of the procedure. Motor chaining would 

be involved in the ac tual per forma net* of each 
step of the procedure, one after the other, in 
L\ smoo th and reasonably rapid f ashi un . 

In the early stages of learning a serial pr(D- 
cedure, a printed or written list of steps may 
bo used to prompt the student as he or she goes 
through the procedure. The person performing 
the procL!dure on-the-job must be able to do so 
without looking at such a list. Th.rt^fore, the 
student must learn the procedure. ft may be 
helpful in learning the procedure i<w the sLudont 
to verbalize the next step before pt?rforming It, 
but verbalization should always be kept sub- 
ordinate to the actual performance of the pro- 
cedure. Nis'irly always, simply memorizing a 

1 i t of s t oj) s wf)uld be an ine I f i c ient and i n - 
a(h*r|uate learning activity for serial procedures, 

1 1 I'Kpons i vo e([u i pinont i s i nvcjl vod in the ser ial 
piocodure to l)o learned, tills e([uipment may bc' 
re|)rcSL»nte(l during 1 lie early stag(?s of learning 
l)y vc I y si mple and i nexpen s i ve draw ings , A line* 
drawing of tlie [)arts of the eciiii])ment used in 
tlic [)rocedure, togeLlier witli a script or sciiedule 
tlia t desc r i l)es wliat l)apj:)ens as eacii step of t ho 
[)r ocedure is carried out , can serve tiic student 
very well during mucli of ihc time spent iearn- 
i ng a ser i al procedure . T\\l* studcmt can poi nt 
to t drawing and dose r I he tlie ac 1 1 (Ki to i)e 
taken at i»acli step of tlie proceduri*. In tiie 
f 1 na i s tages of 1 earn i ng , some p rac t I ce on t lu* 
('(pi i pment i t:sel, f will near* 1 y a 1 ways be requ ired . 

In va r i a b 1 e n r branching, p rocr»d inc 5; , t 1m • b ranch - 
i ng, or cl(»c i r, i on po 1 nt a r(* 1 mpo r t an!. a(hh»d 
eU'menLj;. The i mpo r tanf. ' t h I ngs 1:0 he iearni^d 
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about: tlK'Sc decision puirifs are the cul'S t.iiat. 
givL- i n L'(^ rma L i on a>> lu the next stc]) tliaf. 
sliou 1 (i bt' ])er f ; , aiui of cour^a* t.iie 

of stops amoii^j; v;hiob a choice must: bo made tit 
L-ach fl(U' i s i on po i ut , 

3 . i* r ao k i ng a n d Aim in^ 

i;xa!:i[iles : Tracking a target on radar or 

v/i th an optical sighting system 

Steering a boat to follow a 
compass course 

Aiming a v/eapon 

r.uirlanre: Wliether a moving target is tracked for 
some period of time (seconds or minutes) or a 
weapon is aimed at a stationary target, tlio 
activity involves continuously changing cues 
which must bo used tn guide tl^e tracking or aim- 
ing. The only wav that these cues can be pre- 
sented to the learner with any degree of realism 
is to luive the learner track or aim at the target. 
Thus the learner nRist perform the activity of 
tracking or aiming to learn it. 

The sei:ond point to be noted In connection with 
track ir^g or aiming activities is that the learner 
must have feedback, e., somt^ kind of information 
that tells him how accurate his performance is. 
In m/HMial tracking on a radar system, an indica- 
tion o I' some kind is provitled on a scope so the 
ojjerat.or can see how he is tlo i ng. As you steer 
a boat, you cai^ see wh(.'tiu»r the compass poiiU'er 
is on the d(^ si red I'ourse or not, and m/ike correc- 
t lon;> /IS needed. WIh.'U yt)u aim /uul fire a weapon, 
"isually yt)U /ire able to see whether you h/ive hit 
your (. ,'irg<'t or not. ff you do not kn(»w v/hero on 
Iho target your shots /ire hitting, learnir^g to 
;;hoo I iiior»' /icc !ira te 1 y Is a 1 mos t i inp')SS i hie. 

. ;i<*ar''hlng /uul sc/ini^Ini^ 

i;:<,niip 1 es : A i rc r/if t tie te.-; t i on 
Aer ( n\ observ/i t lor/ 

Ouldanre: Searc.hlng iiviy he descrlberl (^xamlri- 
1m)'. /in (»xl('nslve /ire/i looking for cert/ihi kinds 
(jf object?: or p/itterns. Scanning i fi a quick 
sc/ircii, subcjrd In/ito t:o fsoine other t/isk, sucli /is 
firannlng, the instrument [lanel v;hlle driving; a 
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The two most important oLemonts in I'ffecttive 
sunrclung and scanning beh.ivior are an organized 
system or routine for searching, and a knowledge 
of the objects or patterns to be detected. Pre- 
liminary familiarization with the objects or 
patterns to be detected may bo given away from a 
job-like setting by the use of pictures or draw- 
ings. Likewise, preliminary instruction on a 
system or routine for searching can be given in 
a clasM\.)om or other non-job setting. However, 
these two elements need to be comb i nod in some 
practice in a job-like setting, in order to be 
sure that the student is able to perform 
competent 1 y . 

5 . I) i s c • r c;_t_e _o r c on t i n uou s e r formal nee 

Discrete performances involve a series of steps, 
where the steps can be described and performed 
separate 1 y . 

ivxnmples of discrete performances: 

Operating c(;ntrol panels in missile 
systems 

Assembly and disassembly of equipment 

f^ont i nu(ni!i pe r f ormance.s canno t be d 1 v I ded into 
c I ear 1 y .separate steps , and are usual ly guided 
and coiitroMi'd l)y vistial and muscular feedback, 

l'!xanij^les of continuous performances: 

Aligning or adjusting', electronic 
I pment 

\{ id ing a I) i eye 1 e 

f)u i dance : I) i sc: r<'. t(? p(M* fo rmanee lia.s a j'.riMi t deal 
in eommnn witli serial j)r(;cedtires , and th(' guid- 
/ince (;ffer(»d under tli/it heading a ' so applies 
her(i. However, some kinds of discrete perform- 
ancef) may involve ^^teps whlcli are not so simple 
/ind easy that the student can readily perform 
them as soon as he known what is to he done, in 
this case, since aucli steps can he sei)arated 
from the rest of tlie performance, specific In- 
struction and practice on tli'-se Ht(!ps may i)e 
provided as net:esHary. The student should be 
f /imlllar with t'Ant oviiral I per f ortmince when lie 
or she practices a p/ir 1 1 cul ar 1 y difficult st*»p, 
siricc this overall f «im I I I /ir i ty help/i provide a 
context for the step, and should make It ob- 
vious to the /itudent that thift stop must be 
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learned if the whole performance is to be 
successfully accomplished. 

Continuous performance is a part of m.'.mv on- 
the-job performances. The most important 
feature of continuous performance is that it 
depends on visual and muscular feedback — the 
continuous flov; of information from the eyes 
and muscles that tells the brain how well the 
performance is going, by comparison to some 
standard or goal. Thus in adjusting electronic 
equipment, one often looks at a meter or oscillo- 
scope while performing a manual adjustment on 
the equipment. Both the information that the 
eyes provide from the meter or oscilloscope, and 
the information that the muscle sense provides 
about the adjustment being made ("just a hair 
more, now'*) are necessary to obtain the reading 
on the meter or the pattern on the oscilloscope 
that tells the student that the adjustment is 
satisfactorily completed. In riding a bicycle, 
the I'yes provide information about the path 
ahead and the muscles provide information about 
the movements made to control the bicycle. In 
tliis case , add i tional inf orma tion is provided 
by tin* sense of balance, which must be integrated 
witli the information provided by the eyes and 
muscles in order to ride the bicycle in a smooth 
ana c:nntrcji led fashion . 

For Lraiaing purposes, the important conclusion 
thah should be* drawn from this discussion of 
V I sua X and muscular feedback is that t he learner 
must actually perform the contliuious activity so 
that he or she can experience this feedback and 
lean, lo respond to it In producing and controlling 
t\\c. d'sired ccmtinuous performance. Simply tell-- 
in^?, flu learner about the performance, or having 
the rner observe another person performing, 
uP !)».' c[uli:e Inadecpiate for teaching any but 
U Imp lest cont Inuous performances. 

(, . NoLfje nit^.riiig - detecting cues or symptoms 
a m( ) n g l)a c k g round of extraneous stimulation 

i'!xarpples: Listening to an engine tcj detect 
Indications of mai.f unc tions 

Detection of targets on a radar 

S('Opf.? . 

fiuldance: Attention should he focused on the 
cues or symptoms L\\nt art* to he detected. If 
the equl pnent or situation can he manipulated 
•io th/it the cues or symptoms can he presented 
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clearly with a minimum of extraneous stimula- 
tion, this v/uuld be desirable. Utien the students 
have had a chance to perceive the cues or symptoms 
under these conditions, extraneous stimulation can 
be Introduced to produce the situation that would 
typ icnl ly be encountered on the job, and the 
students could practice, and be tested, on their 
ability to correctly perceive the cues or symptoms 
in thi s situat ion. 

If it is not practical to focus attention on the 
cues or symptoms in the manner described above, 
it may be possible to present the student with 
two different versions of the normal on-the-job 
situation. In one version, things would be opera- 
ting normally, with none of the cues or symptoms 
present. in the second version, the cues or 
• symptoms would be present and the contrast be- 

tween the two versions, even if rather subtle, 
should enable the student to focus on the cues 
or symptoms he or she is to learn to detect. 

Noise filtering usually involves detecting sounds 
or visual patterns. An analogous kind of ac- 
tivity would be involved in selecting r(,'lcvant 
information out of a welter of irrelevant infor- 
mation and stimulation, as when an officer must 
extract the relevant facts concerning an insta.ice 
of disorderly behavior in his or her subordinates, 
before deciding on disciplinary or other action. 
However, the abstr.ict, conceptual nature of tills 
activity properly places it in the problem solving 
category, and the gu idance pn? sen ted under thi s 
category would be more applicable. 

7. Sl^illed actions — activities that the untrained 
person cannot perform sa t i ^f /ic tor i I y , even if 
to 1 d what to do . 

I'l X amp I e s : C L u t c h i n and s h I f 1 1 1 1 g a n a u t omo b i I e 
with a manual t ran sm I ssi{)n . 

I^recision measurement with a micro- 
meter. 

GuidajK'(?: 'I'he skill involved in activities of the 
kind to be diHcusHcjd here is tlie skill required to 
rarrv ouL complex motor p(!r f orm/inces smoothly anc^ 
precif;ely. Vision may guide the grosser elements 
o f such performances , but smoo Ih , prec i se per- 
form/ince depends heavily on Ic^'irning, to respond 
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to the feedback provided by the muscle sense. 
This is sometimes referred to as getting the "feel" 
of a task. Because the learner must experience 
this feedback from the muscle sense, in order to 
learn to respond to it with smooth and precise 
performance, the learner must practice the per- 
formance under conditions realistic enough to 
provide this feedback. 

Skilled actions, as defined above, may b^: con- 
trasted with actions which the learner can readily 
perform as soon as he knows what is required, such 
as placing a switch in a specified position, or 
adjusting a control so that a specified reading 
is obtained on a meter. Most serial procedures 
involving discrete performance consist mainly of 
steps that the learner can easily perform if ne 
knows, or is told what to do. Steps that are not 
so performed by the learner will be skilled actions 
which require the specific and additional practice 
referred to In the discussion of discrete per- 
forinanr e . 

Th.ft precise coordination and timing of the several 
actions involved in clutching and shifting a m^inual 
transmission automobile or truck must be learned 
by practice which allows the learner to experience 
the feedback from the muscle sense and to learn to 
guide and modulate the actions in response to 
this feedback. Engaging the clutch smoothly de- 
pends particularly on this feedback. In learn- 
ing to make precise measurements with a micrometer, 
the learner must learn to respond to the "feel" 
of the instrument as he manipulates it, in order 
to make consistent, accurate measuremr ;'.t s . 

H. D I scr Lmi^nation behavior — recognizlnj^ differences 
hTJtTween objects, Indicationfj or exampl... so 
that different responses can bo made tc them. 

F/xampLcs: Ai rcraft;, tank, or autom.:!/!.; e 
IdtM^f^ i f Lcation 

Selecting one answer, Q.:("\r:\p]/: ' 
object (Solder joint, f'. / r • ' . 
as the "be:-Jt" or "corrccL'' 
according' to certain Suant). 
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Guidance ; The particular elements that are 
needed to make discriminations should be high- 
lighted in training. Thus, the distinctive 
features of different aircraft, tanks, or auto- 
mobiles that are most useful in identification 
should be pointed out to the student, and prac:tice 
can be provided with views of the aircraft, tanks, 
or automobiles in which these features are pres- 
ent. Harly in training it may be worthwhile to 
use views in whic!) these features are particularly 
prominent. However, such obvious prompting should 
soon be reduced so that most of the practice and 
all of the testing are done with views that are 
representative of actual field conditions. 

When the discrimination behavior involves deter- 
mining whether an item meets a standard, the 
specifications contained in that standard must 
be emphasized . Beyond this , however, the student 
must be able to evaluate the features of the item 
referred to in the standard and determine whether 
they meet the specifications. Simply beinvj able 
to recite the specifications contained in the 
standard is inadequate; the student must be able 
to observe the items to be evaluated, and discrim- 
inate with the required accuracy those that meet 
the standard from those that don't* Training for 
discrimination behavior should therefore include 
practice and testing using actual examples of the 
items to be evaluated. The items used in this 
training should show a range or quality similar 
to that expected on the job, with the important 
additional proviso that the unsatisfactory items 
used in this training should exhibit all important 
defects that have any significant probability of 
appearing in the real -1 if e situation. 

9. Complex perceptual -mo t or b e havior 
Examples: Driving a car 



Guidance: Complex perceptual-motor behavior makes 
more demands upon training methods and approaches 
than any kind of performance so far discussed. It 
may often contain within It many of the kinds of 
performance described above • Therefore the guid- 
ance presented above will be applicable in develop- 
ing training for comp].ex perceptual-motor behavior, 
whenever the various kinds of performance discussed 
above can be identified. 



Flying an airplane 
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In dealing with the whole problem of training 
compiex perceptual-motor behavior, it may be 
useful to think of it in three parts: 

(a) Giving the student a familiarization with 
the whole performance, so that the student 
will have a general frameowrk into which to 
fit the several more specific kinds of per- 
formance that may be involved. 

(b) Analyzing the performance to see what parts 
of it can be extracted for part-training. 

(c) Integrating the part-performances into a 
smoo th, proficient overall performance . 

Thus, in teaching people to drive a car, it can 
usually be taken for granted that the American 
adolescent already has a pretty good general 
understanding of what is involved m driving a 
car, including traffic regulations and signals 
as well as the actual operation of the vehicle. 
However, if one were training native laborers 
in an undeveloped part of the world to drive 
trucks, attention would have to be paid to pro- 
viding the trainees with some overall framework 
for understanding the whole performance expected 
of them after training. 

It is likely that many beginning flying students 
would think only of the activities involved in 
controlling the aircraft in flight. Therefore, 
it would be necessary to familiarize them with 
other elements of the whole performance, such 
as airspace and route regulations, navigation, 
communicat ions procedures , aircraft instruments 
and the nsos made of the information they provide, 
pref 1 ight procedures, e tc . 

In driver training, the information concerning 
traffic regulations and signals, which is ordi- 
narily covered in the written part of the driver's 
license examination, can readily be taught sep- 
arately from the actual operation of the vehicle. 
In flying training, various kinds of information 
and regulations are taught in "ground school," 
before the students learn to operate the air- 
craft. Usually, whenever knowledge or skill 
components can reasonably be extracted from the 
whole complex perceptual-motor performance and 
taught separately, consideration should be 
given to doing this. In the case of driving 
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or flying training, it is obviously important 
that students learn the general framework ot 
traffic and safety regulations and procedures 
before they practice the full-fledged perceptual- 
mo"tor behaivor of driving or flying. In other 
cases, it may be important that specific, addi- 
tional practice be given in certain skills, such 
as parallel parking a car or making an approach 
to an airport, during the learning of the whole 
performance. 

Complex perceptual-motor behavior involves 
coordinating information obtained via the eyes, 
ears and other senser to direct motor activity, 
and the feedback of information from the muscle 
sense and the sense of balance to control the 
movements being made. Therefore, it must be 
practiced in a reasonably complete form with the 
actual equipment used on the job, or on a rela- 
tively high-fidelity simulator, if all important 
elements of both the perceptual and motor aspects 
of the perfc: ance are to be produced in the 
learner, so t iiat the various part-performances 
can be integrated into a smooth, proficient 
overall performance. Driving is usually practiced 
in the real equipment — cars. But flying, -and 
particularly emergency procedures, is often 
practiced in elaborate simulators because of 
cost and safety considerations- Elaborate and 
ct:;stly simulators can be better justified for 
training complex perceptual-motor beh/ivior than 
for any other kind of learning. 

1.0. Problem solving — recall and application of 
concepts and principles. 

Examples: Troubleshooting complex equipment 
without proceduralized methods and 
job aids. 

Selecting a supervisor for a group 
of workers. 

Guidance: Problem solving behavior may be divided 
■Into two classes; reproductive problem solving — 
the repeated solving of problems, all of the same 
class; and pr oduct ive problem solving, a more 
general kind of problem solving in which various 
approaches and methods must be tried until one 
is found that satisfactorily solves the problem. 
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The training of reproduc tive problem solving 
can be disposed of quickly. A particular 
method of solution can be chosen and designated 
as the "correct" method for solving a particular 
class of problems. This method can then be taught 
and the students giveo practice in applying it. 
Weight and balance computation for a particular 
transport aircraft is an example of this kind 
of problem solving. It is important in training 
this kind of problem solving behavior to give the 
students practice on a variety of problems, using 
values extending over the ranges likely to be 
encountered in on-the-job situations . 

Prnd uc tive problem solving behavior depends on 
knowing the concepts and principles (or rules) 
that are applicable in the area of work, and on 
being able to combine and manipulate these con- 
cepts and principles in various ways until a 
satisfactory solution is found. Knowledge of 
the applicable concepts and principles will 
often depend in part on earlier education before 
the students entered military service, so that 
the capabilities of students entering training 
must be carefully assessed — are they proficient 
in algebraic operations? Are they acquainted 
with the general principles of operation of 
spark-ignited internal combustion engines? 
Building on the students' prior knowledge, the 
additional concepts and principles needed to 
solve problems in a given area must be taught, 
preferably in the context of work in the area, 
rather than as a separate preliminary block of 
instruction in, for example, electronics 
fundamentals . 

The manipulation of concepts and principles in 
problem solving behavior occurs, for the most 
part, internally or "mentally*', and therefore 
cannot be observed. One must observe the overt 
actions the student takes as a result of this 
concept and principle manipulation, ancl de- 
termine whether these overt actions adequately 
solve the problem. 

A person's ability to manipulate concepts and 
principles depends heavily on attitudes and 
intellectual skills developed over years of 
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experience. I^^ the person excited or challenged 
by the problem? What kinds of information gather- 
ing and organizing habits ha^ the person developed? 
Does the person "keep loose" in his or her think- 
ing and is therefore able to shiiC readily from 
unpromising approaches to more promising ores? 
Or does the person tend to fixate on a particular 
meLhod or approach and rigidly persist in trying 
to use it? 

Research has shoum that simply showing stude*. o 
the solutions to t^articular problems does not 
work very well as a method of training them to 
solve other problems that are somewhat different. 
The best methods appear to involve a kind of 
guided or prompted discovery process actively 
carried out by the students. The kinds oi guid- 
ance that appear to be most useful in developing 
problem solving behavior are as follows: 

(a) g'lidance that warns against using approaches 
that will be unsuccessful 

(b) guidance that suggests the general nature 
of approaches that will be successful, 

■ without telling the student precisely how 
to solve the problem. 

To illustrate these guidelines for teaching problem 
solving behavior, the relatively simple problem of 
a gasoline engine that will not start will be dis- 
cussed. Assume that the engine has recently 
been operated and that no catastrophe such as total 
loss of lubricating oil has occurred, so that major 
mechanical difficulties such as frozen pistons or 
seized bearings are not likely causes of the prob- 
lem. A knowledge of the concepts an*-^ principles 
involved in a spark ignited internal combustion 
engine should enable the student to identify three 
likely areas in which the problem solution might 
be found: battery and starter system, fuel sup^.ly 
and carburator operation, and ignition system. 
Accordingly, the student should first determine 
whether the starter will turn the engine over. If 
it will not, possible reasons such as a dead battery 
or a faulty electrical circuit to the starter motor 
should be investigated. If the engine will turn 
over, attention should be directed to the other 
systems. Is a spark being delivered to the spark 
plugs by the ignition system? Are the spark plugs 

54 

53 



ERIC 



Notjs on 

Training Approach 



Notes on 

TrairJng Setting 



shorted? Is tho. engine out of fuel? Is fu^il 
gotting to tht^ carburetor? Is the fuel pump 
operating? Is the riuke closed (for a cold 
engine)? Is there excess gasoline in the car- 
buretor ("flooded")? The student will need to 
understand the meanings of such questions and 
know where and how to obtain the information to 
answer them. Questions or prompts of various 
kinds may be used to nudge the student down the 
paLh to discovering the reason that the engine 
will not start. Essentially, the student must 
engage in the process of organizing and direct- 
ing his information seeking efforts (which is 
mainly a covert or internal process), and must 
know what should be done if certain conditions 
are found, if he or she is to develop any gen- 
eralized problem solving capability in this -rea. 

As a second illustration of how problem solving 
may be taught, consider a problem from a very 
different area, that of selecting a supervisor 
for a group of workers. Problem solving in this 
area would usually be taught by usin^ hypothetical 
cases to stimulate the covert manipulation of 
concepts and principles in which the students 
must engage. The students would be given infor- 
mation about the kind of work done by the group 
of workers, and perhaps some general restric- 
tions within which the problem was to be solved. 
Attention might then be directed to the question: 
Uliat do you expect the supervisor to do? Dis- 
cussion of possible answers to this question 
should define the concept of supervision to be 
..-.ei! in this case. Must the supervisor be expert 
i^ ...rforming the work done by the workers? Does 
Lhe supervisor organize the work group and assign 
work, based on requirements handed down from 
higher management? Does the supervisor represent 
the workers in the group to higher management 
levels, arguing for them in matters that affect 
the group? Etc. Attention might then be turned 
to the characteristics of the candidates for the 
job of supervisor. The students should b3 en- 
couraged to obtain information on each of the 
candidates that is relevant to the elements of 



54 

Q 5 o 

ERIC 



Notes on 

Training Approach 



Notes on 
TrainlnR Settlni 



EKLC 



: 10 concept of supervision, and to compare the 
V i icteristics of each candidate with performance 
requirements implicit in the concept of super- 
vision decided upon. The question that should 
be asked (usually covertly) in making these 
comparisons is "Can this candidate perform 
acceptably as we expect a supervisor should?" 

These two examples are relatively simple and 
structured, compared to many kinds of productive 
problem solving. Sometimes the manipulation of 
concepts and principles must proceed over quite 
uncharted ground. The important thin^ in train- 
ing for problem solving, however, is ^hat students 
must be stimulated to engage in this manipula- 
tion under circumstances th?t are similar to 
those that will be invcLvp.d in problem solving 
situations on the job. 



56 



55 



REFERENCES 



Air Training Command, USAF, Tra ining Plans , ATC Manual 52-1, 15 September 
1969. 

Department of the Air Force, AF Pamphlet 50-58, Hanci^jok for Designers 
of Instruction al Systems . 15 July 1973. 

Department of the Air Force, AF Manual 50-2, Instruc tional Syst em 
Development , 31 July 1975. 

Gagne, Kol-^ t M. The Conditions of Learning (2nd edition), New York: 
Holt, KLnehart and Winston, 1970. 

Gagne, Robert M. and Brig^s, Leslie J. Principles of Instructional 
Design . New York: H Rinehart and Winston, 1974. 

Haver land, Edgar M. Tr.iiisier and Use of Train ing Technology: A Model 
for Matching Training A pproac hes wiTh Training Technology, Alexandria, 
V<a.: Human Resources Research Organization, Technical Report 74-24, 
October 1974. 

Haver land, Edgar M. and Hungerland, Jacklyn E. Transfer and Use of 

Training Technology in Air Force Technical Training: A Progress Report . 
Alexandria, Va. : Human Resources Research Organization, Interim 
Scientific Report IR-ED-75-24, October 1975. 

Hungerland, Jacklyn E. , Taylor, John E. , and Brennan, Mark F. Utilization 
of Peer Instruction in Air Force Technical Training . Alexandria , Va. : 
Human Resources Research Organization, Final Report FR~WT)OA-76-12 , 
August 1976. 

Weingarten, Kenneth, Hungerland, Jacklyn E. , and Brennan, Mark F. 

Development and Impleme n tation of a Quality-Assured, Peer-Instructional 
Model . .Alexandria, Va. : Human Resources Research Organization, 
Technical Report 72-35, November 1972. 




Unclassified 

SECURITY CL ASSIFIC AT, r.; OP ThISPAGE l-,.:.-rr.! 



REPORT DOCUMENTATION PAGE 


READ INSTRUCTIONS ! 
UHFORlv COMPLETING FORM 


1. REPORT NUMUKR |2, GOVT ACCESSION NO. 

FR-KD-76-43 j 


3. RECiPlEN T'S CAT ALOG NUMBER 


4. TITLE (and Subitilc) 

TRANSFI'R AND USK OF TRAIN INC TKCHNOLOGY IN 
AIR FORCK TL'CllNICAL TRAIN INC: A M.ulei Lo 
(Juide Training Development 


5 TYPE OF REPORT A PERIOD COVERED 

Final Scientific Report 
I August 1973 - 31 August 197( 


6. PERFORMING ORG, REPORT NUMBER 


7. AUTHORCs; 

Edgar M. Haver land 


8 CONTRACT OR GRANT NUMBeR('\) 

F44620-74-C-0007 


9. PERFORMING CHGAN 1 2 ATlON NAME AND ADDRESS 

Human Resources Research Organization (HumRRO) 
300 No. Washington Street 
Alexandria, VA 22314 


10 PROGRAM ELEMENT. PROJECT, TaSK 
AREA a WORK 'J NIT NUMBERS 

611 02F/97 78 -02/ 681313 


n. COriTROLLING OFFICE NAME AND ADDRESS 

Air Force Office of Scientific Research 
Boiling AFB, D.C. 20332 


12. REPORT DATE 

October 1976 


13. NUMBER OF PAGES 

56 


4 MONITORING AGEMCY NAME & A D D R E S Sf / / tir //rfeii ' /fcwit Controlitnfi Ofttce) 


15. SECURITY CLASS, foi thia reftart) 

Unclassif led 

15fl DECLASSIFICATION DOWNGRADING 
SCHEDULE 



16. DISTRIBUTION STATEMENT fnt this Fifj^ yrt) 



Approved for public release; distribution unlimited. 



17. DISTRlBU'lON STATEMENT (of the tshstract entcrod in Block 20. it ditierent trom Rcfjort) 



18 SUPPLEMENTARY NOTES 

Research performed by HumRRO Eastern Division, Alexandria, Va . , under 
project, Basic Research Relevant to U.S. Air Force Technical Training. 



t9. KEY WORDS fCoruintje on reverse side ti r\ecrssary and idctittiy hy block ryumber) 

Air Force' technical training Training technology 

Training development Performance oriented training 

fwjodel Performance oriented testing 

Training approach Peer instruction 

Training setting 

20. ABSTRACT (Contlrme on reverse side it necessary and identify hy block number) 

The training development process was studied as it was applied in six different 
training development efforts in Air Force technical training settings over a 
period of eight months. A previously developed model fcr matching training 
approaches with training settings was revised, and sugg;?3tions were made for 
its use in training development efforts. A number of general comments on 
training development in Air Force techuical training are included in the 
report . 



Unclassified 

S E CURITY CLASSIFICATION OF THIS PAGE (When Data Ent •red) 




DD 1 JAN 73 1473 EDITION OF 1 NOV 65 IS OBSOLETE 

58 



